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[^IXI] mm S Jil425°l ^go|| ojsh *II60^°I ^3 

Oil £|& SSI^Ah fi i^UQ. CHBI&J 
^g/H (oi) cHE.|oi 
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SpjLo] ^^io^ °- Sj-S.^- Aj-y] ofl ^ ^ «- gii, 7lSl-^-Sl G]^6fl _o 

A o V 7l <a#^l SL^g^r C) a^-^fe 7]S}-7l# *fl^Rri:-|l 

Sl*><^ ^"71 6 ^^S7} ^El ^^^1 «a^-6H rto] 7\n*}lL 

71 7>^ 5L<%^ ^Sl^r 7>i^ ^^SH 3«H ^€ SAfe 43^" 

^1^# °J:J1 $l^r ^^1^1-. 

5^*8: ^§Kr 7lSl-Y7> <g2j O.5. ^-5151^1 7l5f^7l^ 7}^) <*j 

€S.^1 ^Sj^l ^^7lx|7l- -fr^^r ^S^l ^ ^^1# 

7m #^7b& afl^^H ^|^1€S.7> ^7l^l^SS -^^Sl^r ^ «o^§H, * 
^7l^7> £*><?Rr ^€ 0 ^|«Sf 7l5)-M^ ^ofl ^ S-#5q ^ p}5^ SjB) 
^ $^2\SLg. -fr^5)5m §H 7}1%7} ^71^1^ 7l5l- 

Jfofl ^7l^l^^^°fl^ "^1 ^^l€S.5l- ^S|7l ^ 7}<*5\5L^ 
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§Kr 71 51-71 # ^}^} 

£ 2a 
[^oi<H] 

71 51-71, <^1^S, 71^1, *V5L*\} 
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7] s|-7l {VAPORIZER} 



<1> 51 1^ ^5fl 71^5] 7l5]-7l# M-Bf-fl 7^51. 

<2> 51 2a^r £ 71 51-71 5] ^J&S M-B]-\£ 7fl^£. 

<3> 51 2b^r #^<*H 4^ 7151-71 $) £-<5fl51# M-Bfvfl 7 fl^51. 

<4> £ 3^ 51^1 ^Sl^ -MHl tflSM M-Bl-^fl 7fl ^5.. 

<5> < 51^ Y^-^l cfl*l ^-Jisl > 

<6> l: <55]^€S 21 ^71^1^^^- 

<7> 3: 4: 

<8> 5: ^Hl^ 6a: ^U^lB-1 

<9> 6b: xil2<5lBl 7: -&51^H 

<io> 8: 9: S^H*. 

<n> 10: tfojcisBn n: 7lspf 

<i2> 12: <*l*ll^g-Jf 13: 7lSl-^ 

<i3> 14: S^Jf 15: yfl#^ 

<i4> 16: 17: ^Hl^f 

<is> 18: ^^HH^ 
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<16> £ #^^r Q^SLS. 7]Sl-7l o\) ^ yASLS., Jitf ^Ml^Ml^r ^51^ 

nl- 7 j^o_ yj-TT^ ^ l7 ]. jl^SLs). ^ Jl^^^^-ofl n}^ n A}<$o] tg^^^JL & 

<is> 7fl5iiAiEioi ^^^om- ?ihb tn^i ^ 

£)J1 1^, wll^nv^. s-t^ tF^M IH^Itt^H: CVD (Chemical 

Vapor Deposition) 1 ^ ^sfl ^^Rr y o v ^°l 9X^. °1 ^^MItt, ^ 

7>^^Ai <?A^ 7lSl-Al^ HS.^1^^1 ol-g-§}Jl SiM. Sij*fl €S.^r 71 5} 

7H1 5] Sfl 7ls}5H <5fl*ll ^S*l #7lo] Ajrt 7].^^ ^^I*. ^^"^ ^ n| s S 
$1°]*], ^ ofl^j cg^o} -o^o] tfl^Sl 

<19> <4£M, ^^£71- ^ ^ ^5l# ^^7} ^^iH^r, 71S1-7H1 *J\ 

^} 5L#^3. 7lS>Al7l31 7lS> ^#51 ^ ^lS. ^tsflo) *r 
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A. 

<20> «^7H #Efl^ 7] 51-71*1 ^<>fl 1^, £ ^^W. £ l^l 

5=*l*Kr Hj-<2}- ^o] 7l5f7lir, ^f S (38)i^ ^-5} *fl 

# H^o.s 7^}^ <2flx| 7-1^(62)21-, ^S. 7}^S.(40)o\] ^4=-Q 

7] §1-51 71^(64)21-, 4 V 7l <SH^1 7l^(62)2f ^1-71 71^(64)^ <?l^Al7l <*] 31 
^"71 71^(64)5. -fr^l^ V)*]} ^^( 66 )2f ! o] pl^l ^^( 66 )o^ ofl^j 
71^(62)^1 -fj-<y^# 7fl3ll*Kr fa £31(70)5}-, °1 fti £31(70)51 711 wj- 

je# ^ ob^oiio1e-i# x^-^l-. 

<2i> ^31^^-S^r, ^-71 7l3HK64)# fl^Kr 71S1-71 £31(74)^, ^l^rfl = 

^1^3151 ^^^^"51 1-^-313. ol^ol^lcl-. o] #^-31# (boring)^- 
tflsf ^-ol .0^(6^)0^ ^ol ^yj-^s. 71^(64)^: 

S^oll $1^1^, 71^(64)51 ifl^^r Bflc>l3E|^ol^ ^ a^ofl 

<22> nsl Jl, o} 7151-^(64)51 -^-#^(64A)5l ^l^^l- ^ 3}7jo_S #^1 

*lW6)7h ^7] ^r%^7\ 31^ 71S1-71 £31(74) #^1 oicf. o} §^xl 

£(76)^r €S 7>i^-5.(40)<>ll 

<23> Sl^H 7l5]-7l5l 2}-^ , 7l Sj-^ (64)3f *1 >*fl ^(66)^1 ^ 

*l€*=h <=>! ^1^11 ^(66)51 e«o V °im ^£ -2.-^7} ^^H, o) o_^-*f^3l# 
xl^l -^^(80)71- 50.^. °1 ^1^1^-^(80)^151 ^>7l -2J=HM1 

tfl-g-^ 5L^(82)7l- ZL^JL, o] xlxl2f^ll(80)5l J^jf ( 82 ) 
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A oM 71 3*71 ^1(74)^51 o.s-a-Al-01^- H^o.^. ^-Sl§l-5L^ fy ^l(70)SAi 

€^§^1 cf^HH^ (84) ol 7fl*ll s\ 0} 
<24> 7*1 §1^(106, 112) •& afl^-SM 7>1 tfl# ^3 ^5L# ol^ofl tfl 

-g-SRr 1*1^-(108, 114)^.5. ^#§H *H<H* ^ S 3§K£^- 5J71 xtfl^-^1, ^1^1 7} 

<x£r5L$] 5-<S^# ^711 -fr^m ^ ^rf. s.«j f ^ 1 1^(108)^, 713*^1 2] 

n £r5L7} 7-l§HrKr ^ ^SM *1 >*fl ^^(66)^1 ^5L# , 

°1 ^3 T^IW. 
<25> £f, ol ^S^a.51- 4>7l 71^-7131 ^ A>ol^ o^tfl ^Efl o] 0_g- 

°]^*\$. <^1 ^^-5.(38)5. <3^SH, 713*71 Si %=?9\ %7] ^el ^1*1 

^^*>£^- <*fl?ltn ^BflOl5ll^O.S o]s^^- 7]-^^3i.7> 

^. A oM ^g^L(38)Sl QsLSL^^ ^3.^$] <*\$] QS.^o\] 

e«<Hl ^lsH, OJ Hl €s« ^5.(38)^3. 7pg- *r 9.M. 

<26> o) oflxfl ^-^3.(38)0] ^7j-o]l^ on^^^^i- ^^1^, 713*71 

<2?> nel Ji, ©1 7l3*7l^.r* §Bf-^ 7>i-f- 3.(40 HI , ofl^ltfl sIMH §1 

^ 50 ifl*l 70 °C ^^i^S. ^S. 7>i^S.(40)# iL^l^it*. 

<28> ^>7l 7l3*7Hl^, 7fl5l^ 7>i £<^(46H 9X3- , 7flsl<H 

7]-^^ ofl^ltfl Ar 7l-^M- He 7>^<2l- ^ #£H| 7>i, o^l*!^ He 7>i# -fj-ef 
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<29> ^M", ©!<*). ^ ^Efl #7l 7>^*lB|(106 f 112)«fl 3 *M "g^M %V 

# 7}<*SH 5]o aSi o] 5)"^ ^S.^ Sl*H #7l aj*fl^S.7> ^£]^r ^ ^ 
<g^-7> ^l^o] <£°] 71-SflxlS.S. ^S7f ^^S]7-m ^-Sfl£]ir £-*fl 

#71 7>i H<*m(46)-gr ^f-^H ^5)^ 7^^ 
SHI €S7> 7^51^^(46)^ <*^€ ^ $l^r ^3^*V £-*fl^ 

<30> ^ ^}^\^t «M§>71 <£%Q ^^-S-^i, ofl^l^Sl- 

71^171^ 7lsl-7Hi ft*]*], ^<$is}5L^ caj^^^-jq- sit^l- 

*>^€ 7131-^-Sq-Sl ^^#51 2^5l §1-£S- #71 aj*fl 2^ 

51 Gj^cfl 0.^0?}- #71 <H#0]1 0.^01 7 1 3*71 # afl^SH, 

S^tiflti.^ cgo^l ^^11 ofl^l^^oll 1# 71-^M ^^l^SSl 

* *1<?H1 H oM*H, 3^, 7}^°\] *g^€ ^7l^l^^^-5l ^S.51 ^ol^- z]>fl 
*H 71^5.^-Bl ^§1 1# *^§1-51^- #7l ^7}^^9\ 
£#^1 #*fl« afl^SH OJ ]^7> 7l^l^S.S -fr^fe «^1§1-J17} 

<33> ol^l- tg^ofl u}^ 71S1-7H1 1^§H ^Jf^J £^ %Sc?M Jitf #>*fl*l 
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<32> £ 2a^r £ ^efl t« 7l s\-7] $] ^5L^t 7flef:£°H, 2b^r ^ # 

^1 ^ 7]^7)9\ ^flS.* M-B)-^ 7fl^=£S.^, ^^5.-1=- 
^^lW^-(12)5f ^l^l^(6a) ^ *ll2§lBK6b)7> 7lSHf(ll)# JE^s] 

ofl^^^-j f(12 ) ^ 71^(11)21 <a#o]l Ji€(4)^; ^§>J1, ^7} 
(4)5] ^ofl o_%(3)# t^^M ^^tt « x}&is}5LX} S}^ ^o] 

<33> Si 2b<HH*r 7lSj-Jf(ll)«l ^ofl A^(4)^l ^-7] ^(4)tfl^-6fl 

-2-^(3)^1 ^^^^-(12)^ 71^(11)3] iflJfsq- ^1 

^7l^r tM3°H , 

<34> 51 3^ -2-^(3)^1 ^€ 7]^{11)9\ <U^} J5.€(4)# 

^ ?A°M. -2.% (3)^1 ^-7} -S-€(4)^ ^ofl ^^1^-^(12)^ 7l5Hf 

(11)# ^^JI*} nflojj a o v 7 ] ^(4)^- o_^(3)# c|3- 

<35> #7] 51^(3)^ ^S-H -3-^*S# 3^ ^1^-^(12) 5& 

7)^(11)$] <Q^d\] *§^S\^ ?A°}A. c lr ^7} ^^^-(12)^ 713^(1 
<*^o] 2^5. §F^r ^^1^, ^7l 71^(11)5] ^11S1E-I(6a) 

<36> Dl q-a>7>, 5.^(3)^ ^1^^(12)^ 7l^(ll)# A|S ^«l-ul, 
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=L ifl^-# ^^i^i-Hfls ^^*>7l ^>^S ?A°]A. 

<37> °la]3r ajsil^-^jK 12)^ 7l5]-^-(ll)5] £e]7> pfl-f -g-°l*H £r«Ml 

^o] 3 o.n} , d) q-e»> 7 > <*>*jl^Jf( 12)^1 ^^o.^. ^H^l-JITs} %v 

*lHl^r -^71 ^^^^-(12)2] Gj^cfl ^zV^l# ^7>^O.S. ^-^«l-7l7> 

<38> ^71 ^Z^^o] tL^j- 71 ^(11) SI £r5.7> #7]-£H ^>7l $J% (3)J5-5Lfe 

^^1^-^(12)51 ^-S-*!: 7l-a.o_ S ^Hs>7l7l- 

<39> >8-7l ^^^^-(12)^ <*N€S# ^^§>5L^- <Sflx|^s 

^^^(1)^, ^^U)^ ^^§>£l ^Sj^r ^1€St 71^ 

(13)5. ^^Rr ^1^^(5)31-, ^-71 t^^o] Aj-ciofl v}^s\o] 2: 
^(14)^ ol-olxl o>3j-«.(i 6 ) S ol = <^H, a o > 71 6B^^a. (12 ) S 

^51 ^ ofl^oq^o] 2^3=^ 4>7l o>3j-tL( 16)^1 te-g-£l£S. o] 

^1*V 3=^(14)# ol=^ 2 ^igy.( 9 )^ 3L#3H, 

<4o> 4>7l 2^wi[ji(9)^ S^iH^ ^r^H^^l ^r^°fl ^^"^-(16)^-^1 ?> 

^ 2^>JI7}- 5}^ ^i^. 

<41> ^71 7l 5pf (lD^r H ^-*H <g,g- 7l-§>£^ ^ l*| ^ (6a)^- <^1€S. 

7} 7)^}SL^ 71^(13)^- ^^H, J£ 7 ] 7l^(13)tflofl l^S.-^ ^ 

^€ ^l2*lBl(6b)# ^>S*H 1^ #7]-§H ^^l^S-^l 7lS]-# #^1§1-J1 
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7} *}$r ?A°]A. 

<43> >*7l 71^(11)31 ^#011 7)*m ^^}SL^ n>^€ ^7l^l^^^(2)# 

^>5i§>5] ^-7) &£7]^<$7-(2)4\ ^&S.±= %A}X]5.^ PlSS} 6 ] 7}^]7} ^ 

(14)# <>l^Rr TjAj-ZV^ A o > 7 ) o>^(16)S1 7jA>z]-^cf c] ^JE4=f- p}^^ 
^-^r ^Kl^S.^- §>J17} ^Vcf. 

<45> 71^(13)^51 H^Hl ^7l^^^^(2)5] Pi A|l ^ 

(5)* <>l^Rr ^1^1^(17)51- 4>7l 71^(13)^ -#Jl ^j-^Hl 71^(13)51 ^^EHl 

M-^71- 7l^7> 71^ ^0.5. -fr^S^ $Jt OH 7] 3^ Jit} ^ -frx] 
<46> £ #^51 xj-^^sl^- i^^, 

<47> ojn^]^H^ol^ (1)S H^ ^j^|€S.7> n^^H, a^«te(9)^ll 51§H ofl^ll 

^ol S^S)^, 71^(13)^ ^^1^, ^7}n^^-(2)S.^ 7}^7\ 7}^ 
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(13)51 ^^M, #7] 71^(13)^ §l^(6b)S.YBi <*^r ^^o} 

<48> ^^Sl ^-Bflcll^^ ^^IS-^-Ei 6 >5flS T^r ^ 

^^o]Ei(18)^ *J-^1 irfc] o>n^( 10 ) o. -sj7 ^o.^, rfo]o>sefl( 10 )^ 

2 ^«fly_( 9 )oj S^MiiO)^ <£^-Jf(16)W *V°H ^fl^Kr 

(8)£r ^^EfloU ^oItII ^cf. ^ S ^( 8 )o] oj-^Eflofl ^oItII s)^ 
S*Pf(14)^r #^(16)^ ^S>7ll 5]3L, <*)*fl7}- 7}^7] ifl^Ml -fr<$5\$r ^ 

<49> ^ #31°^^. 6 >5flS ir^^r <*}^MH BK18)<>11 ^^-3.^ ^X]^ 

(10)# ^^MH^(18)7> <H^7]e] nV^- ^^^1 tq-ej- cfo]c>s 

^(10)* r^ c d ^ ^sfl^lJi iH^(8)^ ^^-Bfl^l^i H^^- §11*11 € 

*fl*H^ ^H^(8)<^1 ££^^(9)71- ^^B^Tfl 

^1^711 5]^ ilfys] 2:*HKl4)*r «?>^(16)^ U^Tle) ^^\t\) 

°1 <*)*fl^Ii.7} PlAfl^(5)^ 7]S|-^(13) ^§1-711 

^T}. 71^(13) ^3- ^^^a^ 0-^7]^ ^Sj-Tfl £]ol, 7]^|-7l 

°fl fl^l^ ^2*1 Bl(6b)S.^-Bl ^ ^ l£o> 71^1^-HflS «iS>7fl 7l^fl #7% 

<50> 71^-71 vflS. ^ 5]^r <*] -fr^S] S^^r 2,^(8)5] ^^Wl 

4 el- ^r^^-^xl^ 2^«lw.(9)^l 5]§H 2^-^(14)51- o>^(16) a><>H ^^s] 
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JiOH ^*fl^°l ^^1^(5)0. Ao>Bfls _ 

(13)5. -B-^sH, ^7l^l^^^(2)s^-Bi ^<y^ 7l^sq- ^g-sM 7lsBl(i3Hl 

^*1*V ^112*1 Bj(6b)S.^-Bl ^ W ^*imi§^r «fl#^# 

JL3}-] 

<52> °1>SHM H>^- £ ^l^S-# ^§Rr ^^^^Sf §1 

Ej7> 7]^^ *H^§Rr 7}s\-^-7} *\sL <**\SLS. -g^^H 7]^^Y$\ 

7\^°\\ ^ ^7l^7> -fi^if ^51 oil 

y o^l*M, **7l^7> ^^Kr ^€ 71^*1 ^Hl $I^r # 

#5)^ p>^^ §1 E-| 6fl ^^SLS. -^£5151^- §H 71 5)-7l- 

^71^1^ 7l^ofl ^^l^^^H^ «-J^ ofl^^ ^1- 

S)7l *H1 7^151H^- 7lSl-7l# ^fl^^tll $1x4. 

<53> 5E*t, ^^1^^ 71^*1 ^2]7} nfl-° -g-o]^ ^^^0] ^ J>-v) , <*] 

Tl^LS ^HS>J17> ^ uflofl Bl- ^ ZV^I^. ^7>^O.S 
71 7> -g-o]^ 71 51-71 # X-H^^t-H $1CL. 
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[^T L * 1] 

^*H€3.# 7]^X\7]Sr 7)^7)^} $1°]*] , 

5Hf(ll)# S.^}S\ , 

4>7l ofl^^-Jf Qg)^ 71^(11)5] 2^3. §>£^ -8-71 

•^^^^-(12)^ 71^(11)71- A-^ ^#5]^ <U^*\] .2.^(3)* it^Rr 

2] 

^"71 5L%(3)<=»1 ^€ ^ A o V 7l «2fl^^^-(12)5l- 7l^(ll)7> 

^§Br <il#^^l J3-€ £ir Jl^(4)* S^Rr ^8 £-5. §>^r 7151-71. 

Mt 1 ^ 3] 

^71 ofl^^Y(12)^r 

A o V 7l ^J^|^S. ^^(l)^ <£^}5) ^Sl^r ^l€Sf 71^(13)5. ^ 
^§Kr ^1^1^(5)^, 

A oM ^1^^(5)31 ^ofl T3>^E)^ S^igy.(9)Sl ^^^-(14)51- tfl-g-^IE. 
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3. OJS^XI 0>^(16)S. 0]S^XH, 

#?1 ol]^^-Jf(12)i^Bi °J\n)Q§.3] ^is}5m #71 

6n*fl^^-°l ^^(16)^ tfl-g-SlJE^- ^^RV 2^(14)« °l^Rr S^HtL(9)# 

#71 7lSHKll)*r 
1^*8" 4] 

#71 7l^(ll)vflofl ##^5.^- ^2§lBi(6b)# ^ X^Rr ^ 

^giliS. 5fir 7151-71. 

13^* 5] 

#71 71^(11)51 <^6fl 7 1^1# ^7l^^oj^ (2)# 

13^8" 6] 

^13%hi $a°H, 

#7] 2^*1(9)3 2:^(14)# °l^r TJAVZ]-^ # 7 1 o>^(16) ^ 7j A> 
71-^.4 Dl ^S.^ 74 # 3^ 7l^-7l . 
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WW 7] 

71*1-71. 

8] 

71^(13)^^1 H^l *g>8€ £^71^^(2)51 S#^l ^lAfl^(5)^ 

°l^Rr Pi Afl^(17)^ 71^(13)^4 ^-^Hl 71^(13)51 Aj-^ofl ^ 

51^ ^fl^l fl^^S. n}^^ ^o. ^ 7] 51-71. 

9] 

A oM ^|l*lB|(6a) ^ ^2§lBK6b)^r ^51^ vfl^ *1^# ^fl^Rr 
^ Sf^r 71 5]-7l. 

[3^* 10] 

^13%H1 5U<H>*1, 

*Rr 7lS>7l. 
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WW 11] 

71. 
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i] 
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[5L 2a] 
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[51 2b] 
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3] 
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